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1 SIGNAL SYNTHESIZE DEVICE 

2 POWER DETECT DEVICE 

3 POWER OETECT SIGNAL FEED 

4 POWER DETECT SIGNAL DEPART DEVICE 

5 ARRAY ADJUST OEVtCE 

6 ARRAY TRANSMITTER 

7A POWER AMPLIFIER DEVICE 1 

7B POWER AMPLIFIER DEVICE 2 

7C POWER AMPLIFIER DEVICE N 

8A UPLINK SIGNAL DEPART DEVICE 1 

8B UPLINK SIGNAL DEPART DEVICE 2 

8C UPLINK SIGNAL DEPART DEVICE N 

A ANTENNA UNIT 



C BASE BANO SIGNAL PROCESS MODUL E 



(57) Abstract: Adjust equipment and method for 
array antenna transmitting link, include: power detect 
device, signal synthesize device and array adjust 
device; the downlink signal of the transmitting link 
processed by the power detect device and be 
transmitted to the power detect signal feed device, and 
then transmitted to the signal synthesize device; signal 
synthesize device depart the part of radio frequency 
signal, output to the power detect device for the power 
detect; output the power signal to the power detect 
signal feed device, add the power signal and high 
frequency signal, power detect signal depart device 
pick the power signal from the mixed signal, regulate 
the weight of the adjustment. This invention never use 
the special adjust signal transmitting device and 
becoming antenna, placed by using method of signal 
power detect to calculate the adjust weight value and 
transmitting phase adjust weight value of the transmit 
gain, the speed of the constringency become faster. 



WO 2005/067166 Al 



(57) fiSS 



WO 2005/067166 



PCT/CN2003/001149 



MM 

* £. £ . # t «f * n M^ytm $ hm, t^^j-jitff £3e,i4#&»fc&4* 

fe^-fr*^ (TDD) #^T» Ji#T#tf t ^#M^A^t#« , *P-Uf 

i£#^#*M*«#«iL ^M^X(FDD)#^T, &^JiT#<ftM,£^l*l, @j&JiT 
r^ft DOA, DOA >ff4^T^^-f T#l^it, fe&grfy A&fcln fa , ^<&M*tJUN- 
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f#fl. (Butler) ^PM&ffSUM&A, ***&*1-#iR.*l* Butler £E 

SiL^^I^^^^U^#*fe«S-^«jE.^*^ > T&^i±! Jl^ff-M <&7T&<. 

(1) ^ffl^^'J 4, 488, 155 " Method and apparatus for self-calibration and phasing 
of array antenna" j^t S^^t"* 01800020. 7 "I^^J ^^^it^t^J.^^^^" i^fcfc 

(2) Jilll -f-^'J 6, 615, 024 "Method and apparatus for determining signatures for 
calibrating a communication station having an antenna array", + 51 -^r jf'J ^ "ft" 
00815528. 3 "ft -f *$>3r*J£$tJL" ^tH^Mflt* 02142694. 5 "Jfl -f#.>fc 

m^^M^-frTrte" 4l&&7— JMfc.^PM'J £i£j£#t#-;M£t. 

Ayr u *tiM"»ML$fc&# HUfctetf. # — sfc»i±=at# *tJfr .^f *u£/f£#i» , # 

( 3 ) ^Hj-f-jjh] 6, 600, 445 "Method and device for calibrating smart antenna array", 
6,236,839 "Method and apparatus for calibrating a smart antenna array", 6,157,340 
"Adaptive antenna array subsystem calibration", t K -^'J ^Hfr 01112987. 5 "4 D ^A 

01122536. X «— # « Jp«.iL^«.*Hb4rife^.^l s f-* > 
01809947.5 "P^^J^^^i^^^M," ^ 03102791.1 ^fcfe$L3.fr&h&} ^ 

#^*Ufc/f*r*t., ^.^^^ (2) *&>Mr*JM^#M«, 
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i #hf, ^wmkftm&%&&te&T&*\-%-7L ioo twt^A^Lj: i, -ft-f 

:#4M&*]ig-i 2 ^+4fr*M*-S-#fcgJL 3, ^^i-f« 300 t *^5&^*»Mt^**.i 
4M?i]^|.I5, 4^^100-^^ 300 4LR]ii.i±4a-*f*,at 200 SM*. rf&ISM^JML 

*Jt 8 n **.*MM&#A, l&*&#-/W£^£*b#-j& 100 12* *h ^4ti^*h-f JM* 300 
jL-^itit, #iti±#M%H 200ifci3!J!l£*MML 100 t W^^^HPW^flf*.*.* 3 a &Mtf 

3 sj^t-^A^ 1, —^mm^Mt^^ 
m&?!]^tkm%L3- 2 &j£*#**k*]#.jL 2 #^4Mt^%£^#»n# -s- 

i±#Mfci$, 200 &iii3>J^44^J#^**.JL 4 0 jK^^MfcSMt-^fcfcJL 4 /Av&^ft-f 

m 2 r^-f-^AStf. 1, 2 ^+*fc»w-f-4r*,3i!ti 3 tt—^&a&w, 

£;Me*'Wt. -ff-f-^A&i 1 fetee,#Jfo*£P^ (n-l)^f 9, (n-l)>H*ift.*10 
?fe (n-1) >Mn8*.J&H 11, 9, 10 SM"fl!*J*,*& 11 (n-1) 

3gJ^T. ^M^#M^i#^^#r»Hf 3 iti±^f!]^t-f-^Aii 1 t» & 

i±*?^fl 9 A *. , ^ A at , xfr »4Hfr»"-5-ifcA*$ * *.-f ldB , -w -k*^& 
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ft ¥jMMMf tt^+ASMM-^+tf 1/1000. #>J#-^^^#^f -f-itiiiU^TLiL 

10 ^>B»TiJI*:^# 11 ^^.Afei&Mt^*}]^ 

i&m%L3- 2 1» 

It^TZh^km^LM- 2 (n-1) >H£$fcH 12 sfb (n-1) ^M*.*^ 13, «^ 1 jgJmi&J. 

#(n-i) ^ n^L#M^x^f-##r%,^t^-, &i:*MM, ioo#t^ o ^t^^ 

4#-7t^&^: ^^%,i^L, ^4£«C1 ^*£&^C2„ tff-# i j^tej&jJMn-^iuW- 
teJ&jitf te-f *t l ;u f#^f ^#-*h»>j$lj; 2 # sM^-s-t 

l C2 ^ &fmMmt j f4~&, &&j£tf>&^t^m.mnj&ftMM%>m, 200 

C4, (n-1) ^ A/D #^#^^Xtfif 14, #t ^ n ^.#^>^ A/D #4fcH. 

Xt-f* lJ-f (n-l)JC#4&&, ^'I-±^L ^-f^^t^-ZA^-ff^-t^^iti^, 

C4 Jf) f- + rt&Mftt, %i>\£$L& C3 J3'J F^jh^^^t^- JLiH^f ^^.4t^^^ 

% n ±rvmt^-^%^~3. 8 0 i&^Ht^W^Jz, itit^ 1 (n-l)^#^^^^'hi^^- L 
fc$~>fe&5& C4 m^&i&tmzh^it^, #iti±^^^ C3 4U&^ft-§- tH^lff. M 
fe^MM^t^&it A/D *H£fli4# A/D 3£J&, St^^^#-ft-f-^5iJ^^^li+#^ 
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£14 t, ;ft>MMiit#$L£ U^^ti&tt^tt&'W&fo&Mt.. 
5 ® 4 ^rfj T*-?-^A#.£ l , ^4M«$L£ 2 ^^mt^\%$L%-% 3 # J? — 

t ' fffr-^AStl. 1 & n >N*^» 15 , n -HfcjfcJ* 16 ^p— ^ n 

H 17 iaA. i^A^^»Ht^t*.^£ 3 ii^JiJi&fr-^A&JL l + . 

*hm&m%L% 2'*4frafc* 18 ?M:^H 19 MA. &i&fe^Mmt^r&it*k f AWr 18 Me 
*.H 19 tt*tgU£#A#4HM-. i&^4M#r*M#^'feig-£ 3 to 

^^Ht-fJftfe&JL 3 £^ l^#^^f nifc#«J&Ji#A'l±*,J*-L, 

15 fcJ&Cl ?fp^ht^C2 5 1 %LM&fe-htf) L m -ffezh^it^ t tfll&Mit^M) 

&$Mtf)MM1t^&&, C2 j?| -fmrfc&^t^ t W ^'h£« ci U'J f^jL^ 

*$#afrf*-5- + ^li'fcJ»-C2^f-ai^*,*flr-^t****^*. CI*) But 

^mt^^MM^^Tt. ?h^\t^k.% l C2 ii^5£it^'fei%^ L 

j& ci jfpg.4£43&. C2„ &^%mn + , i£#7 4 l &M4m-tf&Mli J f&!%: 

4-&fem&&^m.^nMfftMM&m.2ooftm®]&.s& 300 tw^#**w^»*£ 

4 C 

25 5 ^#-^^^^^£ 4 1 i£.#$taM»# n j£4t4&$--L#&te 

&^L, ^<&%J&C3^'|£&J&C4, A/D #^S^^^lit#^£ 20; + # 

l £4W$Jitf L -f -t^^-ft-f- 1 * ^<&%i& C4 jO| -f jfe 

n L Ai3 f-#*SMM"^ &M#lMMft-$&&; C4 A 

30 C3 Jl!|Ejrjt**'ttr^-4fe.SSJ!lj|t n J:T^Ht^* 

*JL 8„ £^4M«^^^l£ 4 t . -*"*ii.itjp l ^.M^m-XM>\i.^ L ^ 

^J»^^4Mt^-*Aal A/D #4£lf t^bff A/D £4fc, A/D ^k^^^^-^M-H^MM. 
i+^£20t« ^^jAit#«20 W^^f^^^'J^^^W^l, ##iH4fc###. 
35 >MMt4iLiJi*-^*t^*JL5, # 1^fc)M^4MW*J*.. 
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4*.; ^J^i£if#*iHj^1^ T^t*-^^ 

*Wl = Kl <U *■ * ' M * * * # * ^ *L 0L # W & ML % 

0 <P adJ 2 0ad Jn 
•■• „ 

_Al <Pl,2 <P\,n _ 
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^^^^m^Mt^m^. m9Li£&M%t&$LMmt^-*jj^% p (dBm) , ^^e,# 

^fr^#^<*#-7t^*n*ft^^^(P-201og 10 JV-P ZflBS ) (dBm),#t N^tfP^tg 
H 1 6 fiu&tt . £ K^—^M^^MMf H , msdfc&m- 1 5 tust£M&&fr * * ^rtt-f 

P (dBm) , Sp^'W^AiltX 1 ^iMf-^^^ P-Pxoss (dBm) , P LOSS %lt^r&A%- 

3. l <Kr4**M»#l#+. 

%$^ftjU&^ih£MJj$.p JX $i&. &&.$LW^, XM^mt SJ&fcM&Jk.— & 8 # 
&,&*fc, M^W^.[o, 2553, HAiW^4H^^^itft5MMt^^*T^M— 

1T&iJlSJL##:^-f- NumCh=l ( #J*. 601 ), NumCh A^**.^ N^J^tfiS. 

n ( #i$L 60'2 ), dWM^^f^SMHMMK: n, J?'J±f iM^^ ( 611 ). 
*-f ^JL#4£Mt n, JW^*.^ NumCh fr£M&&£Mft-f ( 603 ); & 
^vlt&#^^4, j*£^MtT-f- (#3* 604 ). XtJLi*.3&4M*-friit4f A/D #L#Jl 

(#J8H 605 ), *»*'h-fM#StTi!L#*»-f-*» 1 (iN* 606 ), ^#5.^ 602; 
^-f^-HHfrSUl, *J-W*f«-sTiS*«l**t^ ( i^* 607 ), T^^T^^^t^J^f: W«f 



WO 2005/067166 



PCT/CN2003/001149 



t&fefafc^Mfe^&^Lfo&Jfcfe^, NuraCh ^##J.#J$L 602. 

NumCh ^rJC^^WiMic^ii ( #«. 610 ), &rA^*4£#*&$^jMit 

A. 

4Mjtt -f £ I* &M$t&^i)L , & -f 3-H&&# it A * — «fc?M34£ * —St # ^ , 



<f>i,\ A: 
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&$&W+3&&&MW£Mlft4^^fiJkr- liSM^It, ^L^ffl^EO, 255], $L 

Hr&l&f^m$LS-, m>]^W£.M%i!&gr^ igL3.£M4&&f NumCh=l, tJtS.#q 

4±&>MMiL#^ft Wphase(0)-[0, 0, 0], ^L*M^k.%L%) M, loop #jjwfifc# 

0 ( 701 ). ^##«/^4fc4W*##iMM*-S- ( 702 ), »J^W-f ^ 
A^-^MiT-t (#3SPL 703), ^^Ji^^t-fi&# A/Dt*. M#itlfff^#P, 
■ateMMiU iN* 704 ). NumCh ^£#^##^>MMfc&e 1 ( 705 ), £)*f# NumCh 
4^iL#^^^*'l^^^^^^*^<^^^^^'flLJ*?£SI (iM* 706 ), ^ 255. 
^it, NumCh #-JL#M^^ii4#^ ( 708 ), /&J&#J.#* 703. 

iiTTOS, J3'J#'J*f^#^^#-P^M^iI«^A^ (#^ 707 ), 
M*.-q*|5 NumCh &&M4^tffa&&Ufc&ML ( #^ 709 ), ^iiM^Bte^ii^. ip^^A 

*J«*JL4HM-3&* P tfl&^^&m®&fay$.¥M WNumCh ( 710 ), 
m&ffol, Pp NumCh = NumCh+1 (#J«t 711), ^^J*f^#^i^^-^^i± n ( #-*,712 ), 
***43t#**t, J}'J#J.#* 703; :*piMli±T , JI'JifcJLjMH&JM- NumCh % 1, 
*1. loop-loop+1, ^i^j£^ftWphase(loop) = [w(l) , w(2), ... , w (n) ] WNumCh 

713). ^J*f£-|Mf4£#>MMiL Wphase(loop) A^^F-f _L — 
Wphase(loop-l) (#*714), M;M*4fc#«i^£i&#A#. Jfl Ci##*EI*tt4iL 

ms&fcm^i-, PP = W PHASB (loop)/V bulterA , ( 715 X ^^B^, 

JW-MfcrflM?:** loop JL&Xf^L^mxmt M ( #3fL 716 ), dMbt, JM*^iiL#4MMB4i 
ftiMfcJM*. (iN*717), ^JI'J#M.-2Mfc703. £;feMa*.>M.^, mmmMs- 

« P£?'J t ^#^#^7-&>t , *&iH£**4MHWto#M& . ft* 

ii^b ii' = [ag* are'* • • • ae J *° J, * t a 4l^JJH£i&# tML ( *f A ), -M*# n 

M «. * #i 4£ , T * # JL it. * . te-Sl4L#44#-6$;tete;&>£;&ft;;# 
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#Wit4-i^-#-iG ^ ^7T£M^m$- > *P £ iUaiUUM!L£# i -f iU* F4- -f - © # ^- ft _L 

-^^^^f-^-T^TK^ S = ase y *x(lW ( *-* +A) +-..HV (A - A+A) ) , T ^ * * 
. | 1 + e JM-MM +... + e /(*,-A+A) |< „ , g jfe^jft # -ff -f s # * , # | S |= was , alb Bt 

# ^ ^ *L -fit . ^^^.^>#^^L#^.5|.^H'*^Jl # T ^ it ^ 
^ = 0W* -A' = \ae ] ^ ae J ^~ M ■■■ ae^^f ==[ae JA ae J<h ••• ae M f , ALJL^ 

J=\nas-p(n)\ft%®fcmt, #t^)iMff^^i#, #A , ... , 
-f^^-b^^it^tH^^^^^^iL. T#*il|i£A—>h (n-1) ^^^Ml^'&M, 

4M*.>MM1*.— & 8 ^i^HIAto, 255], ifl T iMt^i4#*iit$Wi 

JWMMf#**»8 8 #pfr 0 

NumCh=2, ^?)\^ ^M^MM&fcyfrfa^M&i9L%% 0, £p 
Wphase=[0, 0, 0] (#1*801). #f NumCh A^-fi^f-pf^ t <HlJL*H& 
J&#n (#* 802 ) ,*»*.*.f-, ^J^^atb^^M^B^^; *»*»J»f*ff n, 
f^f'J jjl 1 NumCh ^#^6^^#-ft^-( #* 803 )„#:MJHt-f-lHr^#-, 

mA^^ ( ##L 804 ), ^^t-h^^t^-it# A/D &#UL4M*-?-tt#+ P, # 

#^£^4^1 ( #^ 805 ). NumCh 4WMH^##4Mfc>MMfcfa 1 ( #« 806 ), ^>J#f^ 
NumCh ^4^^«£J^^^^^L>^.^.'fiiu^L^ ^ A^F-3 i -5fa>t^a.5#.^5L.>t4L6<r-C4L*K l ^£ SI ( #4fc 807 ), 
255, *»*.J»^h-fjR,4f-f'CtJftJ£ffl, f'J^ NumCh ^JL#M^i^ii#^rt (#« 809 ), 

^#j.#^. 802„ *»*.*.-f'tt*j£w, mnm&Mitfzi}^ ? 

Jgfl 808 ), *»*.*$*;UMS., JW*^J|5 NumCh 4^MH&&#>N4M£>£&.#t ( #* 812 ); 

^A, ll'J%^#^^P*^^ > e^*^^>MMt(#*8lO), 
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1, 2p NumCh = NumCh+1 (#«fL811), 802. StefMfc^A^' /8*r#tefcMflL 

ftm&W « _t WJfl *^L18 # PMN . >^#.#.JiMM£ 
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toMtf ftp] *.&,£MW&£*j1jL#. . 

—%LMM * % 4 

# •V , ^^4t*#^^*#**^abS,<Kr*->Mt * *.-f ldB. 

^%km A 4L3-& (n-l) >Hkifc*#i (n-1) >H*.*.«MaA, Xfr^TflT (n-1) # (n-1) aMt 
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^.<&ifeJi& L, ^.'fct^,J^ CI C2; 

C2 ^ -Fj&BfrfcSS<fM- t tt**f£-t. Cl /8 -f »jt«,j»'fr-?-iJL39Ull*.« P f/b. 

%Lfefom\%-%L i > * t # n iiLdtttti&SW A/D 

#fi£ A/D JfJ ^*HM(#^4Mt-^i£# A/D &4fe, #ifLiSiJ!l*L^-ttL-H-*WL t ; 

C2 m -f aift-**^ t Cl I'J Efrjhfe»^£ilL«l**!WMt.. 
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i&_L#&']&fe#- L, &4£fci& C3 C4, i^^T A/D #4fe#^4*>MMllL*h#3itJL; 

*t 

ft— iL*Mft^-h^A'l±'fc* l A^J-^^^t^A^-^t^-t^^tb^; &>\±$L& C4 
-f & f&rZb t ^ * ; £.*£fcJ& C3 I'J F^jL^^t^- Jc^'J-bT W^"^^ ^ 

i; 

n ^#^J^^& L ^ ■f^mt'fM %M¥)Mmt^&; %~<\±&& C4 
A^I-f-El^t.^'ft-f-t^^M^*; C3 JI>JI!jrjL*,j»^i{LiaU!lj|t n _LT##^ 

^■^ a/d m -rm^m^^t^-mf a/d ^-^sij^^jLit^s. t ; 

14, #-#^^12^^P^?'J^JL#M^^^-^, /3fs£|£JML 
*Wi = Ki ••• <*i,J ^ . M «. ^ # $1 -ft ^ *L 44 # W #. # 

0 0adj2 _ 
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i6, m%fom^nw^m^n^&M^&mv&7f&, ^m\$-&. 

jfrW- 1 ) iiti;£#4&^NumCh=l; 

iP-m- 2 ) nm&&^ Numch «**.-f ^M^Mtm^t, ^jm^^-f^mn* 
^n. 3 ) -fr^Lm&^'bT ^T2LMw&$t, m&&.^m>i% Numch ^xM^m-XMit^-, 
#*5) ^-h^^f^-ii# a/d^, m^mt^^^\ 

MW-f^l, ^#lff 2); 

&^&#j£#«^##ii&>MMi» f^m^^J^^^^¥JMMS^% NumCh ^Jl#M 
#18) M&-*% NumCh ^#^^if ^^Mui^fii 

18, «£U'J^- 17 W^&P\^m&M&&ftfc>%7r&, fttiL-sp-M. l ) 

19, W«>J^14^6^P^^^Jl#^^^^^, *#4£^f-, ^fiiif^ 

;Mx£»EFiM^4fc#EPi^ # i>2 ■■• h, n }ft%— 

20, M^^19«^P^^^to#M^^^^ 5 *#*£^-f, #fi£if#JL 

16 



WO 2005/067166 



PCT/CN2003/001149 



pmi) T^^#^-?"NumCh=l, iSLj.^iW*LjjL^^iWphase(0) = [0, 0, 
0] , ^l^MM- M, m^^i loop 0; 

ft 3) fem&Mlt^rW$]^, 1&M^t^r; 

Ip-M- 5 ) NumCh ^4fc#4WW*4i«.>MMlL*' 1 , #]*r $ NumCh 

^JMMfcA^ *&i±^4^>MMiL#4ii&i l & IH ; ^^^£i±, J3'J*j-^ NumCh ^rXM&Wfa 

m/L, NumCh 

*3); 

ft 8) *»*j^.i±iL#*tfiMS:, *JiS:i^#M^-f NumCh ^ 1, 1, ^± 

#.5fc&0L Wphase (loop) = [w (1) , w(2) , ... , w (n) ] ^^^t^-^^^^L^^^-^^^il^^t 

9) #'>J Itf ^ ifr^Ni^>jM>Ui. Wphase(loop) &&^r^-± — 
Wphase (loop-1) , J?'J;M^1#M^4£#.>£#,3&, M&ft&&f£¥i£M4k%-¥i# 

^*L|.|t^^^^^^^$-^#^f ^#iE-it#^^@^^>1k^^., ftp 

#*10) J3'J^J*f#^« loop A^^^^^««M, *■]#. 

t^Atf i^JSil:^, I'J^^^i^* 
W PHASE = [1 ••• e^f=[l ••• e^" } f ^AP^^'J 

#$M) i£JJ£#^&-?-NumCh=2, #^W^#^i^^^^rt^i^iLi£j:^ 0, V? 
Wphase=[0, 0, 0]; 

^m. 2 ) n »fifL4H**-f NumCh ^ »J> -f A#-f F£?iJ t -f , J^'J ^ 
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2NM) ^&3&4M#-?-; 

6 ) NumCh ^#^^^^^^1^ 1 ( #m 806 ), NuraCh #tJl# 

J3'J*tJjl NumCh #-j^#M^g^^t4x^, Ak#*M.#* 2 ); 
*J#bF# NumCh &&M4^¥jft&&&*Jk; ' 
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